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Abstract of JP8222393 
PURPOSE: To provide fluorescent lamp 
dimming circuits which perform a wide range 
of dimming from 1/1000 to 1/1 rated lighting 
without causing brightness unevenness tiy 
applying a high AC voltage with a small duty 
factor to a fluorescent lamp in a low brightness 
range, and applying a low AC voltage with a 
large duty factor to the fluorescent lamp In a 
high brightness range. CONSTITUTION: Two 
dimming circuits. I.e., a first dimmir>g drcuit 
consisting of a first pulse control circuit 101 
and a first drive circuit 1 02, and a second 
dimming circuit consisting of a second pulse 
control circuit 107 and a second drive circuit 
108, are provided. In a low brightness range, a 
high AC voltage with a small duty factor is 
applied to a fluorescent lamp 113 by means of 
an output of the first drive drcuit 102 and an 
output of the second drive drcuit 108. while in 
a high brightness range a low AC voltage with 
a large duty factor is applied to the fluorescent 
lamp 113. 
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JP Patent Publication (Kokai) No. 8-222393 A (1996) 

[Claims for the Patent] 
[Claim 1] 

A fluorescent lamp dimming circuit characterized by comprising two dimming drcuits 
that are a first dimming circuit comprising a first pulse control circuit and a first drive circuit, 
and a second dimming circuit comprising a second pulse control circuit and a second drive 
circuit, and characterized in that by an output of the first drive circuit and an output of the second 
drive circuit, a high AC voltage with a small duty factor is applied to a fluorescent lamp in a low 
brightness region, and a low AC voltage with a large duty factor is applied to the fluorescent 
lamp in a high brightness region. 
[Claim 2] 

A fluorescent lamp dimming circuit, characterized by comprising: 
a first pulse control circuit ou^utting a pulse by frequ^icy modulation that fixes pulse 
width to several hundreds nS and increases a repetition fi^quency when the repetition fi-equency 
is about 100 Hz to several tens kHz, and outputting a pulse by pulse width modulation that fixes 
the repetition frequency and expands the pulse width from several hundreds nS to ten-odd 
when the repetition frequency is several tens kHz or higher, in correspondence with a dimming 
signal which changes a fluorescent lamp from a low brightness region to a high brightness 
region; 

a second pulse control circuit outputting a pulse by frequency modulation that fixes pulse 
width to several hundreds nS and increases a repetition frequency synchronously with the 
repetition frequency in the first pulse control circuit when the frequency is 100 Hz to several tens 
kHz, and outputting a pulse by pulse width modulation that fixes the repetition frequency and 
reduces the pulse width from several hundreds nS to zero nS when the repetition frequency is 
several tens kHz or higher, in correspondence with a dimming signal which changes from a low 
brightness region to a high brightness region; 
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a first drive circuit inputting th^ein the output pulse of the first pulse control circuit, 
push-pull driving a primary winding of a first transformer by the input pulse, and outputting an 
AC voltage of about several hundreds V from a secondary winding of the first transformer; and 

a second drive circuit inputting therein the output pulse of the second pulse control circuit, 
push-pull driving a primary winding of a second transformer by the input pulse and outputting an 
AC voltage of about 2000 to 3000 V from a secondary winding of the second transformer, 
characterize in that 

the secondary winding of the first transformer of the first drive circuit, the secondary 
winding of the second transformer of the second drive circuit and the fluorescent lamp are 
connected in series. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application Field] 

The invention relates to a fluorescent lamp dimming circuit, and particularly relates to a 
dimming circuit of a fluorescent lamp for a backlight of liquid crystal. 
[0002] 

[Conventional Art] 

A conventional example of a fluorescent lamp dimming circuit will be described with 
reference to Figure 7. In Figure 7, reference numeral 705 denotes a fluorescent lamp to be 
dimmed. Reference numeral 704 denotes a capacitor which is connected in series to the 
fluorescent lamp 705 and operates as a ballast. Reference numeral 703 denotes a transformer 
which introduces electric power to the fluorescent lamp 705, and its secondary winding is 
connected in series to the fluorescent lamp 705 and the capacitor 704. Reference numeral 702 
denotes a self-excited oscillation circuit, and a primary winding of the transformer 703 is exited 
by its output power. Reference numeral 701 denotes a pulse width control circuit, and 
reference numeral 700 denotes a dimming signal inputted into the pulse width control drcuit 701. 
[0003] 

Here, the primary winding of the transformer 703 is excited by the self-excited oscillation 
circuit 702 to generate a continuous AC voltage of about 1000 V and several tens kHz in the 
secondary winding, and the AC voltage is applied to the capacitor 704 that is a ballast and the 
fluorescent lamp 705 connected in series to light the fluorescent lamp 705 , Subsequently, the 
pulse width control circuit 701 supplies the output pulse at several hundreds Hz to the self- 
excited oscillation circuit 702 in correspondence with a dimming signal, intermittently generates 
an AC voltage to perform dimming as shown in Figure 8. 
[0004] 

[Problems to be Solved by the Invention] 

The aforementioned conventional fluorescent lamp dimming circuit intermittently 
operates the fluorescent lamp 705 by AC voltage output of several tens kHZ of the self-excited 
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oscillation circuit 702, which is pulse-width modulated by pulse width modulation output of 
several hundreds Hz that is generated output of the pulse width control circuit 701 corresponding 
to the dimming signal 700. In order to cause the fluorescent lamp to emit light with low 
brightness by the dimming circuit, the OFF period of the AC voltage is made long, but if 
dimming is performed with the OFF period made long so as to be a one fifth of rated lighting or 
less, brightness unevenness in which the surface brightness in the regions near both ends of the 
fluorescent lamp becomes dark as compared with the surface brightness of the region at the 
central portion occurs, or the fluorescent lamp goes out. 
[0005] 

When a fluorescent lamp is used as liquid crystal backlight, brightneiss unevenness on the 
surface of the fluorescent lamp causes brightness unevenness on the liquid crystal surface, and 
causes the problem that liquid crystal display is not performed due to absence of backlight. The 
invention provides a fluorescent lamp dimmii^ circuit which causes a fluorescent lamp to 
uniformly emit light without causing brightness unevenness even when a dimming ratio is 
1/lOCO of rated lighting and solves the aforementioned problem. 
[0006] 

[Means for Solving the Problems] 

A fluorescent lamp dimming circuit comprising two dimming circuits that are a first 
dimming circuit comprising a first pulse control circuit 101 and a first drive circuit 102, and a 
second dimming circuit comprising a second pulse control circuit 107 and a second drive circuit 
108, in which by an output of the first drive circuit 102 and an output by the second drive circuit 
108, a high AC voltage with a small duty factor is applied to a fluorescent lamp 1 13 in a low 
brightness region, and a low AC voltage with a large duty factor is applied to the fluorescent 
lamp 113 in a high brightness region is configured. 
[0007] 

A fluorescent lamp dimming circuit comprising a first pulse control circuit 101 outputting 
a pulse by frequency modulation that fixes pulse width to several hundreds nS and increases a 
repetition frequency when the repetition frequency is about 100 Hz to several tens kHz and 
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outputting s pulse by pulse width modulation that fixes the repetition frequency and expands the 
pulse width from several hundreds nS to ten-odd (iS when the repetition frequency is several tens 
kHz or higher, in correspondence with a dimming signal which changes a fluorescent lamp 1 13 
from a low brightness region to a high brightness region, a second pulse control circuit 107 
outputting a pulse by frequency modulation that fixes pulse width to several hundreds nS and 
increases a repetition frequency synchronously with the repetition frequency in the first pulse 
control circuit 101 when the frequency is about 100 Hz to several tens kHz, and outputting a 
pulse by pulse width modulation that fixes the repetition frequency and reduces the pulse width 
from several hundreds nS to zero nS when the repetition frequency is several tens kHz or higher, 
in correspondence with a dimming signal which changes from a low brightness region to a high 
brightness region, a first drive circuit 102 inputting therdn the output pulse of the first pulse 
control circuit 101, push-pull driving a primary winding of a first transformer 106 by the input 
pulse, and outputting an AC voltage of about several hundreds V from a secondary winding of 
the first transformer 106, and a second drive circuit 108 inputting therein the output pulse of the 
second pulse control circuit 107, push-pull driving a primary winding of a second tnuuformer 
1 12 by the input pulse, and outputting an AC voltage of about 2000 to 3000 V from a secondary 
winding of the second transformer 1 12, in which the secondary winding of the first transformer 
106 of the first drive circuit 1 02, the secondaiy winding of the second transformer 112 of the 
second drive circuit 108 and a fluorescent lamp 1 1 3 are connected in series is configured. 
[0008] 

[Embodiments] 

An embodiment of the invention will be described with reference to Figure 1 . The 
invention is a fluorescent lamp dimming circuit including two dimming circuits that are a first 
dimming cucuit configured by a first pulse control circuit 101 and a first drive circuit 102, and a 
second dimming drcuit configured by a second pulse control circuit 107 and a second drive 
circuit 108, and applies a high AC voltage with a small duty factor to a fluorescent lamp 1 13 in a 
low brightness region while ^plying a low AC voltage with a large duty factor to the fluorescent 
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lamp 1 13 in a high brightness region, by an output of the first drive circuit 102 and an output of 

the second drive circuit 108. 

[0009] 

Explaining more specifically, the first pulse control circuit lOi which configures the first 
dimming circuit is a circuit which outputs a pulse to which modulation combining repetition 
fi-equency modulation and pulse width modulation is applied in proportion to an inputted 
dimming signal. Specifically, in correspondence with the dimming signal changing the 
fluorescent lamp fi-om a low brightness region to a high brightness region, the circuit outputs a 
pulse by frequency modulation that fixes the pulse width to several hundreds nS and increases 
the repetition frequency when the repetition firequency is about 100 Hz to several tens kHz, and 
outputs a pulse by pulse width modulation that fixes the repetition frequency and expands the 
pulse width from several hundreds nS to ten-odd nS when the repetition frequency is several tens 
kHz or higher. 
[0010] 

Explaining more specifically with reference to Figure 2 in addition, the first pulse control 
circuit 101 generates and outputs a pulse in which pulse width is fixed to several hundreds nS, 
and only the repetition frequency continuously changes in the range of about 100 Hz to several 
tens kHz proportionally to an inputted dimming signal, in a low brightness region of 1/1000 to 
1/several tens of rated brightness. Referring to Figure 3, the first pulse control circuit 101 
generates and outputs a pulse in which the repetition frequency is fixed to several tens kHz and 
the pulse wdth continuously changes in the range of several hundreds nS to ten-odd |aS in 
proportion to the inputted dimming signal in the high brightness region of 1/several tens to 1/1 of 
rated brightness. Like this, the first pulse control circuit 101 generates and outputs a pulse with 
a small duty factor in the low brightness region, but generates and outputs a pulse with a large 
duty factor m the high brightness region. 
[0011] 

The second pulse control circuit 107 configuring the second dimming circuit is a circuit 
which generates and outputs a pulse with frequency modulation proportional to a dimming signal 

-6- 



and pulse width modulation inversely proportional to the dimming signal combined. More 
specifically, in correspondence with the dimming signal which changes from the low brightness 
region to the high brightness region, the circuit outputs a pulse by the frequency modulation 
which fixes the pulse width to several hundreds nS and increases the repetition frequency 
synchronously with the repetition frequency in the first pulse control circuit when the frequency 
is about 100 Hz to several tens kHz, and outputs a pulse by the pulse width modulation which 
fixes the repetition frequency and reduces the pulse width fhim several hundreds nS to 0 nS 
when the repetition frequency is several tens kfiz or higher. 
[0012] 

Explaining the second pulse control circuit 107 more specifically, the second pulse 
control circuit 107 generates and outputs the pulse which is synchronized with the output pulse 
of the first pulse control circuit 101 and have the same repetition frequency and pulse width as 
the output pulse of the first pulse control circuit 101 in the low brightness region of 1/1000 to 
1 /several tens of rated br^htness. Referring to Figure 4, the second pulse control circuit 1 07 
fixes the repetition £requency at several tens kHz, and generates and outputs a pulse which 
continuously chaises the pulse width in the range of several hundreds nS to zero nS in inverse 
proportion to the dimming signal in the high brightness region of 1/several tens to 1/1 of the 
rated brightness. Like this, the second pulse control circuit 107 generates and outputs a pulse 
with a small duty fector in the low brightness region, and generates and outputs a pulse with a 
smaller duty fkctor, which is finally zero, in the high brightness region. 
[0013] 

Next, explaining the first drive circuit 102, this is a circuit which lights the fluorescent 
lamp 113 with high brightness. Specifically, the first drive circuit 102 is a circuit which inputs 
therein the output pulse of the first pulse control circuit, push-pull drives the primary wiring of 
the first transformer by the input pulse, and outputs an AC voltage of about several hundreds V 
from the secondary wiring of the first transformer. Explaining the first drive circuit 1 02 more 
specifically with reference to Figure 5 in addition, the first drive circuit 102 inputs therein the 
output pulse of the first pulse control circuit 101, applies the inputted pulse to a transistor 104 
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and a transistor 105 by alternately shifting the pulse with time by a toggle circuit 103 as shown 
in Figure 5, electrically continues these transistors alternately, and push-pull drives the first 
winding of a first transformer 106. In this manner, an AC voltage with a voltage peak value of 
about several hundreds V, and the repetition frequency and pulse width equal to the repetition 
frequency and pulse width of the output pulse of the first pulse control circuit 101 occurs to the 
secondary winding of the first transformer 1 06. Since the secondary winding of the second 
transformer 1 12 is connected in series to the secondary winding of the first transformer 106, the 
AC voltage which occurs to the secondary winding of the first transformer 106 is reduced in 
vohage to about 100 to 200 V, and is applied to the fluorescent lamp 113 and lights it up. 
[0014] 

Here, the fluorescent lamp 1 13 is driven by setting the voltage of the supplied pulse to a 
high voltage of about 2000 to 3000 V and setting the duty factor to be small in the case of a low 
brightness region. Otherwise, brightness unevenness occurs or the fluorescent lamp 1 1 3 goes 
out. In the case of a high brightness region, the fluorescent lamp 1 13 is driven by setting the 
voltage of the supplied pulse to a low voltage of about 100 to 200 V, and setting the duty factor 
to be large. Otherwise, deterioration of the fluorescent lamp abruptly advances. Accordingly, 
the first drive circuit 102 which generates and outputs a pulse at a low voltage with a large duty 
factor is a circuit which contributes to excitation of the fluorescent lamp 1 13 in the high 
brightness region. 
[0015] 

The second drive circuit 108 being a circuit which lights the fluorescent lamp 1 13 with 
low brightness will be described. This is the circuit which inputs therein the output pulse of the 
second pulse control circuit, push-pull drives the primary winding of the second transformer by 
the input pulse, and outputs an AC vohage of about 2000 to 3000 V from the secondary winding 
of the second transformer. Explaining the second drive circuit 108 more specifically, the 
second drive circuit 108 inputs therein the output pulse of the second pulse control circuit 107, 
applies the inputted pulse to a transistor 1 10 and a transistor 1 1 1 by shifting the pulse alternately 
with time by a toggle circuit 109 as shown in Figure 6, electrically continues these transistors 
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alternately, and push-pull drives the primary wiring of the second transformer 1 12. In this 
manner, an AC voltage with a voltage peak value of about 2000 to 3000 V and the repetition 
frequency and the pulse width equal to the repetition frequency and the pulse width of the output 
pulse of the second pulse control circuit 107 occurs to the secondary winding of the second 
transformer 1 1 2. The AC voltage is superimposed onto the secondary side voltage of the first 
transformer 1 06 and applied to the fluorescent lamp 1 1 3 and lights it up. In this manner, the 
output pulse of the second drive circuit 108 depends on the output of the second pulse control 
circuit 107, and outputs an AC vohage in the low brightness region, but hardly outputs the AC 
voltage in the high brightness region. This corresponds to the facts that a fluorescent lamp 
uniformly lights without brightness unevenness with a pulse at a lamp voltage of about 2000 to 
3000 V with a small duty fector in the low brightness region, and application of a high voltage 
has to be avoided from the viewpoint of prevention of deterioration breakage of the fluorescent 
lamp in the high brightness region, as described above. Accordingly, the second drive circuit 
108 which generates and outputs a high AC voltage with a small duty factor is a circuit which 
contributes to excitation of the fluorescent lamp 1 13 in the low brightness region. Here, in the 
high brightness region, the secondary winding of the second transformer 112 operates as a ballast 
since the primary winding has no input. 
[0016] 

In the above fluorescent lamp dimming circuit of the invention, in the low brightness 
region, both of the first drive circuit 102 and the second drive circuit 108 generate a high AC 
voltage with a small duty factor in correspondence with the output pulse waveforms of the first 
pulse control circuit 101 and the second pulse control circuit 107 shown in Figure 2, and the AC 
voltage with these voltages superhnposed is applied to the fluorescent lamp 113. In the high 
brightness r^on, the first drive circuit 1 02 applies a low AC voltage with a large duty fector to 
the fluorescent lamp 1 13 in correspondence with the output pulse waveform of the first pulse 
control circuit 101 shown in Figure 3, whereas the second drive circuit 108 only applies a low 
AC voltage with an extremely small duty &ctor to the fluorescent lamp 1 13 in correspondence 
with the output pulse waveform of the second pulse control circuit 107 shown in Figure 4. As a 
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result, in the high brightness region, the second drive circuit 108 hardly contributes to drive of 
the fluorescent lamp 113, and the first drive circuit 102 solely drives the fluorescent lamp 113 by 
the low AC voltage with a large duty factor. 
[0017] 

[Advantage of the Invention] 

As above, the fluorescent lamp dimming circuit of the invention comprises two dimming 
circuits that are the first dimming circuit comprising the first pulse control circuit 101 and the 
first drive circuit 102, and the second dimming circuit comprising the second pulse control 
circuit 107 and the second drive circuit 108, and applies a high AC vokage with a small duty 
fkctor to the fluorescent lamp 1 13 in a low brightness region and applies a low AC vohage with a 
large duty factor to the fluorescent lamp 1 13 in a high brightness region,, whereby the fluorescent 
lamp dimming circuit decreases deterioration breakage of the fluorescent lamp, and can perform 
dimming in a wide range fi-om 1/1000 to 1/1 of rated lighting without brightness unevenness. 
The fluorescent dimming circuit of the invention is especially preferable as a dimming circuit of 
a fluorescent lamp for bacldight of liquid crystal. 

[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 is a block diagram explaining an embodiment. 
[Figure 2] 

Figure 2 is a di^m showing output pulse waveforms of a first pulse control circuit and 
a second pulse control circuit in a low brightness region. 
[Figure 3] 

Figure 3 is a diagram showing output pulse wavefonns of the first pulse control circuit in 
a high brightness region. 
[Figure 4] 

Figure 4 is a diagram showing output pulse waveforms of the second pulse control circuit 
in the high brightness region. 
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[Figure 5] 

Figure 5 is a diagram showing input and output pulse waveforms of a toggle circuit. 
[Figure 6] 

Figure 6 is a diagram showing input and output pulse waveforms of another toggle circuit. 
[Figure?] 

Figure 7 is a block diagram explaining a conventional example. 
[Figure 8] 

Figure 8 is a diagram showing an output waveform of the conventional example. 
Pescription of Symbols] 
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fluorescent lamp 
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msirm^tbiz. ^t)iELjiiSifcfiici 0 kHztci 

[coin l2^7tll^^|^1ffi!ct5^2/^V^;^|ffl@ 
S&l 0 7ft. ll?fem^t;:i±M-r5JiiSStlltMft 

OOHzjl^ticl OkHz4-C-f±''^;l'X|g^^l OOn 

sizm^LxmrMLmmmmt^Mmmi^x 

i:ioons;iip30 n sizt.X'W'h-t^y<ji'y^m^m\^ 
[0012] ^ 2 y<;U7.Mmm^ 1 0 7 ^*ftfttHC 

mm-r6\z. ^*&jfg©i/i o o o^cv^Ll/^l o 

cOteJf^^l^JJltJl^Tfi, ^l>'^/l.^iJ#|HlE|i 010 
:^mi^^\'^xiiZo>iiit)^<A';itm-<D^</^?.^^^. 

afit^o z<D^2^<;i^:^mmiQ7it. mm 
01/^1 07'<c^^Ll/l©SJsg^a^s^::^?l^T^±, si 
30 4^m,irbi^. m^ULM^mmio'k'nz\cm& 

P)!e^f^(cKW:^?■^tTv</^^fsti:l 0 On s/jv^ 
ton s<7)|siai^{-iBv^-rs^e^j{rt{t-t5^^v^;^^ii 
±, tH;^it5o 1^2^</\^:^mm^l0 7\t. z<o^ 

y^;^;x^^llit^J^-f5;^s^ mmmi^^^'x\f^\tr 

^ 1" 7 T ^ CO'J- ^ V ^ftlUfi^ic fit 4r5§i 

[0013] m^. 1 1 mW]E^ 1 0 2 (^ol^Tl£B;lt 

40 mh. gl^^^^^iliiJ^li]SI©^^:fJ'^V^;x^A^L, 
^«0A:^/^;i';=iiii!9^i h7y^oii!fet^^y';/-> 
aT^/wiliiU ^1 hy>:^(nzd^^m^fbm^i 0 0 

1 0 2m^^mmLxmmmm^^^:i. ^l^^ 

/v^^^Hifg 1 0 i(Offl;#]^</u^^A;^L. X:b^hfz 
^<^u:^^VVf^mni 0 3{rj;iJ!i5(c:^^*v5jD<ti 
BtPB-jfi^) t^SEicT f, LTh7Vv'::^^'104:^J;U:h7 

50 /mm-r?>. ^©^t^Lr, f i f-7v;^io6©235c 



(4) 



!t$p^Ip8-2 2 2 3 9 3 



0 OVtlflEPITbTt?tff 1 1 3{l^Ap$tl. Lti^ 

[0 0 14] ^rT\ S3tfl-i 1 3(4, w»mmm 

^it. ilk^^<J>:^<omEii^ 2000-3000 VOl 10 

^fitstsijSo tut. iiiJits«o^-g-t±, fti^^^/w 
siisiKi 0 2t±, mill 1 3mmmmi!its\^xBi 

[0015] 1 1 3 ^{gi^g/^ffi-5lHlg&T*fcS 20 

>';^C0 2&#to^(b 1^2 0 0 0-3 0 0 OVcOACmE 

t/i^wmfi>\^. ^2>'^v^;^ilw@f&l 0 7 <omt^<i^ 

51116 t^$i^5^i□< t5#rBlWt^Si:(;:-f ?> ur K7 V 
i^;^^' 1 1 0*Jj;u=h7y-:^;=^^'i 1 itPpiDU, 
bhyyi?:^^i:^mcmm^^. '^2 hyy:^ll2 30 
0 1^#^l^7°:yv'-7'/«t5„ ^OfiicLT. ^ 
2 h7^;^l 1 2(?3 2i^#lllc, i;Et-^'fi;iS^2 0 
0 0~3 0 0 0V. ^i?igL]ii£i:4aiOc^-;;t.;;;ii;iS|| 

2>^;i'j^»jiiii!Si 0 7 mti^<fi'^nm<oMhm^ 
liBEtt, mi h7y^io6io2mm£i^m^^hx 

{gl¥g^i^fc*3V^TIiif^)2 0 0 0-3 0 0 0 V^yyy 

^"r^7T^^^cD/h^v>ACSffi^«^t, tti;^1-5m 
2ffiiJ|HlS§l 0 8 It. mmJi 1 3&1&iSfg^Slgirj3V> 



[0 0 16] \ikh<D^<r>%m^%m%m\t, m 

mm^^'Xtt. ^lKillHl3&10 2*5j;t)«^2ii|b 

S&l 0 l*5j;U=^2/^^i';^$Jii|llS&l 0 ywtii;'^''"/!';^ 
Mem Lxmm.m-X7^-r^ y7^^ff:>fb^\,^A 

13(cS]iBt5. -eLT. ia}f^«c*iV^Tf^, ^1 
^SlllSg 1 0 2 [3:11 3 iZTT^tibf^ 1 /"!^U;^«iJ|lHlgS 1 

0 i<Dm:t]^<^\<y^fmimjt^Lxi&mx-f^-T^7 

7^'i?o:'cti/^AC®E&^3te*ri I 3i::E[iJp-r5ro{' 
7^r^-T^-77^'^'roii</jNSi^ACi;jE5ri&)tff 1 1 

it. ^zmmm^lOBlt^mi l S^rlEiltSCi: 
=-r^'77^'^<^?:^:#v^ACSJE^-J;^)t^tff 1 1 3 

[0 0 17] 

ii5tiEiiig(4 , m 1 ^<j^mmM^ 1 0 1 1 g 1 mmm^ 
2®<omm^^mLx. mmmi^^^^xuMm 

EET"T^-T^7T^'^'©/^$V^ACtt)Et:t3t^T^ 1 

3 tppip-rsi*!^, ^MSimm'&'xmmEX'T 

^-v^-f 7 7^^?«;^:%V.^ACt;i±^^)£*Tl 1 3{^P|l 

7}i»S5^j; < 1 / 1 0 0 0 1 / 1 ^i&mim?! txm 
i:LXimt£ii<DXhh, 

mi] mmm^mMt^^zr^y^m. 

m2] ^mmi^m^^i^^A-mmmixf 

US] liW««WSirj3(j'6^1/'!^i':^{|iJp[51S&©tii^i 
114] iSffgMJ^Cdoft5^2/'?^i/;^SiJjSlllS&©tfl^) 

HI 5 ] ^ ^'■>0ji§«Affl^/</i'^)Sfl?^^/Tm 

El 6] fdL<0 ^ i//HEliiS©Alii>3>"?^i-^iJ!i?l?S:'T^m 
El 7] ?S3^JI:E?^i-5/i3;/j5'ilo 

EI 8 ] ^m<Dmnmii:7r--rm, 
mmm\ 

10 1 mi''«Ji':^ISIffll|s]8§ 

102 ^liiiiiHSg 

10 3 h //Halfig 

104 \-yyiy7.9 
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105 Vyyy:^^ 

10 6 m 

107 f 2/<;i-;^Sfp0BS 

108 ^2^SllElliS 

10 9 V i^/i-m 



*110 

111 hyyV'y^i' 

112 ®2 hyyj^ 
1 1 3 ®3ti:T 



■ 103 
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